Abstract. During the ALOHA-93 campaign simultaneous observations of gravity wave structure in the OI(557.7 nm) nightglow emission were made using two all-sky CCD imagers; 
Introduction
Since the early photographic observations of noctilucent clouds (NLC) by Jesse [1896] and "ionospheric structure" by Gbtz [1948] triangulation techniques have been used on a number of occasions to help identify atmospheric phenomena by determining the altitudes at which they originate. In particular, height measurements were essential for associating structure photographed in the near infrared (NIR) night sky emission [Peterson and Kieffaber, 1973] with the OH Meinel band emissions, which originate from a layer in the upper mesosphere at ~87 km altitude. These measurements were made using basic triangulation methods applied to pairs of long exposure photographs (5-15 rain) taken from two widely separated sites (~65 km). More recently height measurements of the visible and NIR wavelength nightglow emissions have been made from satellites such as the Upper Atmosphere Research Satellite (UARS) using limb scanning techniques to investigate height variability on a global scale. However, these observations are insensitive to local height changes (due to the large path length of the limb measurements) and cannot be used to investigate the effects of short period gravity waves on the nightglow emissions.
Taylor et al., [1984] On this night a we!l-defined, monochromatic wave display, consisting of 3-4 wave crests with a prominent leading edge was detected by both instruments. This disturbance was first regis- 
Discussion
This display represents only one of many wave motions recorded during the ALOHA-93 campaign. These will be analyzed to investigate altitude changes during the course of the campaign and to search for significant height variations in the wave structure that may exist across the all-sky field (~900 km diameter). The unusual shape of this wave pattem and its clarity were particularly useful for identifying the same feature in both images. The main errors associated with the height determination can be attributed to the finite integration time employed by the imagers (60-90s) and the timing difference between the two data sets, which were not synchronized for this study. propagating gravity wave motion. This is significant as ducted waves may propagate considerable distances from the source region before they deposit their energy into the background medium, whereas, freely propagating short-period gravity waves of tropospheric origin are expected to travel only limited distances (depending upon the prevailing background winds) before they achieve mesospheric heights.
Unfortunately, there are insufficient data available for height measurements of the other nightglow emissions during this night. Observations from the UARS satellite were not made during most of the campaign. However, measurements of the 02 emission (which is expected to occur in close proximity to the OI layer, but at a slightly lower altitude) were obtained on 26 October and indicate a height variation with latitude ranging from ~90 km at 20øS to ~96 km at 5-15øN [Wiens et al., 1995] . These authors also emphasize considerable height variability with time possibly due to tides. Thus our estimate of 95 lena for the OI(557.7 nm) over the Hawaiian Islands appears to be in good agreement with the satellite observations.
Summary
These observations demonstrate the capability of high quality image data for accurate height measurements and provide a good benchmark for the O1(557.7 nm) measurements during the ALOHA-93 campaign. This result also provides a useful reference height for the other nightglow emissions which are expected to occur in close proximity to the OI layer but at lower altitudes. This work highlights the need for further, more detailed, height studies to quantify the altitudinal relationship between the nightglow emission layers and to investigate their variability. For example, using simultaneous height measurements of more than one nightglow emission it would be possible to interpret, with good confidence, the phase relationship between the wave motions at different altitudes and hence to investigate their propagation characteristics in exceptional detail.
